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$H_{0}(u, q)=1, \sum_{j=0}^{k}(\begin{array}{l}kj\end{array})q^{J}H_{j}(u, q)-uH_{k}(u, q)=0$ $(k\geq 1)$ .
([2] ). $qarrow 1$ $\beta_{k}(q)arrow B_{k},$ $H_{k}(u, q)arrow H_{k}(u)$ $\{B_{k}\}$
$\{H_{k}(u)\}$ Bernoulli , Euler
$\frac{t}{e^{t}-1}=\sum_{k=0}^{\infty}B_{k}\frac{t^{k}}{k!}$ ,
$\frac{1-u}{e^{t}-u}=\sum_{k=0}^{\infty}H_{k}(u)\frac{t^{k}}{k!}$ .
[4] , Koblitz $p$- $L$- q-analogue $L_{p,q}(s, \chi)$ , 2
(1) Are there complex analytic q-L-series which $L_{p,q}(s, \chi)$ can be viewed as
interpolating, in the same way that $L_{p}(s, \chi)$ interpolates $L(s, \chi)$ ?
(2) Do Carlitz’s $\beta_{k}(q)$ occur in the coefficients of some Stirling type series for p-adic
or complex analytic $q-\log-\Gamma$ -functions ?
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(1) , , (2) p-adic case ,
([5],[7] )
, \S 1 , (2) complex case
$\log-\Gamma$ q-analogue $G(x, q)$ ,
q-L-series $L_{q}(s, \chi)$
Dirichlet-L- $\log-\Gamma$ q-analogue
$G(x, q)$ (2) $\log-\Gamma$ q-analogue (
[8] ) \S 2 , Riemann $\zeta$ $\zeta(s)$ ( ) q-analogue
, , $\zeta(s)$ ( )
$\zeta(2)=7\ulcorner^{2}/6$ $\zeta(4)=\pi^{4}/90$ , $\zeta(3)$
, Dirichlet $L$ -
( [9] )
\S 1. $\log-\Gamma$ q–analogue
$Z,$ $R,$ $C$ , , $q,$ $u\in C$ $|q|<1$ ,
$|u|>1$ $z\in C$ $[z]=[z;q]=(1-q^{z})/(1-q)$
$\lim_{narrow\infty}[n]=\frac{1}{1-q}$ (1.1)
, $s\in C$
$\ell(s, u, q)=\sum_{n=1}^{\infty}\frac{u^{-n}}{[n]^{s}}$ (1.2)
LEMMA 1. $\ell(s, u, q)$ $H||$ , $k\geq 0$ $k\in Z$ ,




$g(x, u, q)= \sum_{n=0}^{\infty}u^{-n}(x+[n])\log(x+[n])$ . (1.3)
$|u|>1$ , $g(x, u, q)$ locally analytic Lemma 1 (1.3)
PROPOSITION 1. $|x|>1/(1-|q|)^{2}$ $x\in C$ ,
$g(x, u, q)= \frac{u}{u-1}\{x\log x+\frac{1}{u-q}(\log x+1)\}$
$+ \frac{u}{u-1}\sum_{k=1}^{\infty}\frac{(-1)^{k+1}}{k(k+1)}H_{k+1}(u, q)\frac{1}{x^{k}}$.
COROLLARY 1. $|x|>1/(1-|q|)^{2}$ $x\in C$ ,
$g’(x, u, q)= \frac{u}{u-1}(\log x+1)+\frac{u}{u-1}\sum_{k=1}^{\infty}\frac{(-1)^{k+1}}{k}H_{k}(u, q)\frac{1}{x^{k}}$ ,
$g’(x, u, q)= \frac{d}{dx}g(x, u, q)$
, q-Riemann \mbox{\boldmath $\zeta$}- , ([5] )
$\zeta_{q}(s)=\frac{2-s}{s-1}(1-q)\sum_{n=1}^{\infty}\frac{q^{n}}{[n]^{s-1}}+\sum_{n=1}^{\infty}\frac{q^{n}}{[n]^{s}}$ . (1.6)
LEMMA 2. $\zeta_{q}(s)$ $s=1$ 1 , $k\geq.1$ $k\in Z$
,
$\zeta_{q}(1-k)=\{$ $- \frac{\beta_{k}(q)}{k}q\beta_{1}(q)$ $(k\geq 2)(k=1)$
Proof. [5]
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Lemma 1, Lemma 2 (1.6) , $k\geq 2$ $k\in C$ ,
$- \frac{\beta_{k}(q)}{k}=-\frac{k+1}{k}H_{k}(q^{-1}, q)+\frac{1}{1-q}H_{k-1}(q^{-1}, q)$ . (2.2)
$G(x, q)$
$G(x, q)=(qx-x-1)g’(x, q^{-1}, q)+2(1-q)g(x, q^{-1}, q)+ \frac{1}{1+q}$ (2.3)
,
PROPOSITION 2. $|x|>1/(1-|q|)^{2}$ $x\in C$ ,
$G(x, q)=(x- \frac{1}{1+q})\log x-x+\sum_{k=1}^{\infty}\frac{(-1)^{k+1}}{k(k+1)}\beta_{k+1}(q)\frac{1}{x^{k}}$ .
REMARK. Proposition 2 , ([10] )
$\log\frac{\Gamma(x)}{\sqrt{2\pi}}\sim(x-\frac{1}{2})\log x-x+\sum_{k=1}^{\infty}\frac{(-1)^{k+1}}{k(k+1)}B_{k+1}\frac{1}{x^{k}}$
q-analogue
$r\geq 1$ $r\in Z$ $\frac{d^{r}}{dx^{r}}f(x)$ $f^{(r)}(x)$ (1.3)





$\chi$ primitive Dirichlet character $f$ Koblitz
(1) ([4],[5] )
$k\geq 2$ $k\in Z$ ,
$G^{(k)}(x, q)=(qx-x-1)g^{(k+1)}(x, q^{-1}, q)+(1-q)(2-k)g^{(k)}(x, q^{-1}, q)$ (3.3)
, Lemma 3 (1.9) ,
PROPOSITION 3. $k\geq 2$ $k\in Z$
$L_{q}(k, \chi)=\frac{(-1)^{k}1}{(k-1)![f]^{k}}\sum_{a=1}^{f}q^{a(2-k)}\chi(a)G^{(k)}(q^{-a}\frac{\{a]}{[f]}, q^{f})$




q-analogue , $G(x, q)$ $\log-\Gamma$ q-analogue
\S 2. $\zeta(s)$
, $q$ $q\in R$ , $\frac{1}{2}\leq q<1$ $c\geq 1$ $c\in Z$
$F(t, c, q)= \sum_{k=0}^{\infty}H_{k}(-q^{-c}, q)\frac{t^{k}}{k!}$
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[5]
$F(t, c, q)=(1+q^{c}) \sum_{n=0}^{\infty}(-q^{c})^{n}e^{[n]t}$ (2.2)
$F(t, c, q)$ $t$ , $1/2\leq q\leq 1$
, $F(t, c, q)$ $|t|<\pi$ $t$ ,
LEMMA 4. $\frac{\pi}{2}\leq r<\pi$ $r$ , $M(c, r)$ ,
$| \frac{H_{k}(-q^{-c},q)}{k!}|\leq M(c, r)(\frac{1}{r})^{k}$ . $(k=0,1,2, \cdots)$
$\ell(s)=\sum_{n\geq 1}(-1)^{n}/n^{s}$ , $E_{n}$ $E_{n}=$
$H_{n}(-1)$ (\S 0 ) $E_{2n}=0(n\geq 1)$







$= \sum_{j=0}^{k-1}\frac{(-1)^{j}\theta^{2j}}{(2j)!}\ell(2k-2j, -q^{-2k}, q)-\frac{(-1)^{k}\theta^{2k}1}{(2k)!q-2k+1}$
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$+. \sum_{r=k+1}^{\infty}\frac{(-1)^{j}\theta^{2j}q^{-2k}}{(2j)!\tau^{2k}+1}H_{2j-2k}(-q^{-2k}, q)$ (2.4)
$k\geq 1|\theta|<\pi$ (2.4) 1 , $q^{n}/[n]\leq 1/n$ ,
3 Lemma 4 $q\in[1/2,1]$ , $qarrow 1$
$H_{2j-2k}(-q^{-2k}, q)arrow E_{2j-2k}=0$ , (1) (2), (3) $,(4)$
, Lemma 5 , $\theta=\pi/2$ ,
$\ell(s)=(2^{1-s}-1)\zeta(s)$ ,
,
PROPOSITION 4. $k\geq 1$ $k\in Z$ ,
$2^{-2k}(2^{1-2k}-1)\zeta(2k)$
$= \sum_{j=0}^{k-1}\frac{(-1)^{J}}{(2j)!}(\frac{\pi}{2})^{2j}(2^{1-2j+2k}-1)\zeta(2k-2j)-\frac{(-1)^{k}}{2(2k)!}(\frac{\pi}{2})^{2k}$ .




REMARK. , $\zeta(2)=\pi^{2}/6,$ $\zeta(4)=\pi^{4}/90$ ,
$\zeta(3)=\frac{\pi^{2}}{21}(4\log 2+\pi^{2}\sum_{m=0}^{\infty}\frac{(-1)^{m}}{(2m+4)!}(\frac{\pi}{2})^{2m}E_{2m+1})$ .
$\zeta(5),$ $\zeta(7)$ Lemma 5
, Dirichlet $L$ ([9] )
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